
period by the net present value of the uninflated total capital investment. This results in a

2 levelized inflation factor

3 The above operation is conducted to develop a capital cost inflation factor that will

4 be applied to the depreciation, cost of money. and income tax factors and an operating

5 expense inflation factor that will be applied to the equipment maintenance factor. The

6 choice of the inflation index to be used in the fonnula is important. Some LECs develop

7 their own 'Telephone Plant Indexes" for each USDA account, using company specific

8 historical data and projections. In keeping with the guiding principles, Staff has chosen to

9 use publicly available data suitable for a conservative estimate of expected inflation. For

10 the capital cost inflation factor, Staff is using the Producer Price Index (PPD for

11 Telephone and Telegraph Apparatus (Series Id # PCU 3661) from the U.S. Department of

12 Labor, Bureau of Labor Statistics. This index represents an aggregation of price indexes

13 for a variety of telephone equipment and therefore can be applied to all USOA accounts

14 rather than developing a specific inflation factor for each account. For the operating

15 expense inflation factor, Staff is using the Consumer Price Index (CPI) U.S. City Average

16 (CPI-V) from the US Department of Labor, Bureau of Labor Statistics. The choice of

17 this index relies on the assumption that operating expenses are primarily labor, and wages

18 for labor are closely related to prices for consumers For each index, Staff calculated the

19 average annual increase between 1992 and 1994 Staff then uses that value to represent

20 the expected average annual increase between 1995 and 1997 When 1995 data is

21 available, Staff will update its calculation to provide an index for the 1996 to 1998

22 planning period. Using SWBT's cost of money. the inflation indexes just described, and

23 proportional investment additions over the planning period, Staff calculates a capital

24 investment inflation factor of 1.0130, and an operating expense inflation factor of 1.0359.

25 Staff recommends that the capital investment inflation factor of 1.0130 and the operating

26 expense inflation factor of 1.0359 be applied where appropriate. SWBT has indicated its

27 willingness to apply the inflation factors developed by Staff.
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2. Notification of the Elistenee of Common Costs.

2 In the Methodology statement on the first page of the BNF LRlC studies, SWBT

3 makes the statement, 'This study did not seek to identify any family (costs common to

4 groups of BNFs) costs, which might exist These costs, if any, are identified in the study

5 of family costs prescribed in the cost rule" Staff believes this statement, and the behavior

6 it implies, are unacceptable. Section 23.91 (h), relating to the identification of BNFs and

7 groups of services that share significant common costs, states, 'It)he company shall

8 identify all instances in which BNFs and groups of services share significant common costs

9 and shall calculate such common costs" In Docket Nos. 12475 and 12481, "Application

10 of SWBT and GTE-SW for Approval of Workplans Pursuant to Subst R. 2391," the

II LECs claimed that they could not identify all common costs at the workplan stage of the

12 costing process. The LECs claimed that only when they began conducting BNF studies

13 would they be able to ascertain whether a given B1\'F shared costs with other BNFs. Now

14 the LECs are engaged in conducting Rl'.'F studies Staff recommends that the AU order

15 the LECs, upon the filing of BNF and service LRIC studies, to make an affirmative

16 statement of whether they believe that the BNF or service shares costs with other BNFs or

17 services. Staff understands that SWBT may not know how many other BNFs or services

18 share the common cost and SWBT may not be able to calculate the common cost until the

19 BNF or service LRIC studies for all B~'Fs or services that share the cost are conducted

20 However, SWBT should know after conducting a specific BNF or service LRIC study

21 whether the specific BI\'F or service shares costs at all, and that information should be

22 presented in a clear manner in the narrative that accompanies the specific LRIC study.

23 3. Extension orTime for SWBT's July LRIC Studies

24 Because of the necessary changes to the LRIC studies currently on file required by

25 Staff's recommendation. and because the LRIC studies SWBT has due on July 8th will be

26 due very shortly after the AU's ruling on these issues, Staff believes SwaT should have

27 the option of tiling the July 8th studies on August 8th if SWBT so requires.
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n. SUMMARY OF RECOMMENDATIONS

2 S\VBT has indicated their willingness to implement all of Staff s recommendations

3 other than the recommendation regarding the identification of common costs. The ALl

4 should order SWBT to file amended BNF LRIC studies within 60 days of the AU's order

5 In the amended studies and in all future BNF LRIC studies SWBT should:

6 1. Include 'breakage" in the model office module calculations. (See page

7 18 of this recommendation)

8 2. Correct the mathematics errors In the feature investment module

9 calculations. (See page 19 of this recommendation)

10 3. Delete the Building Investment factor (See page 24 of this

11 recommendation)

12 4. Recalculate the Depreciation, Cost of Money, and Income Tax factors

13 using the depreciation parameters prescribed in the 1995 three-way

14 meeting between SWBT, the FCC. and the rommission. (See page 29 of

15 this recommendation)

16 5. Delete the Building and Grounds Maintenance factor. (See page 36 of

17 this recommendation)

18 6. Delete the Administration factor. (See page 36 of this recommendation)

19 7. Delete the 'Other Taxes" portion of the Miscellaneous Tax factor. (See

20 page 37 of this recommendation)

21 8. Apply the inflation factors developed by Staff (See page 39 of this

22 recommendation)
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2

3

4

5

9 Make an affirmative statement on the presence or lack thereof of

common costs for the BNF (See page 42 of this recommendation)

lOBe allowed to file the July 8th, 1995 LRIC studies on August 8th,

1995, if necessary (See page 43 of this recommendation)
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MARG~AL COST A..'-'!> CAPACITY COST

This paper eumines in detail bow lonl run IDu(inai Investment (LR.\iC) approaches capacIty cost (CC)

under certain conditloc..s Tbu :e!uloc..sh!p ",,:.: be ~er'ved 10 two different Sltuatioc..s.

1. Cona't&Dt Add.d Dema.Dd

In order to derive the relatioc..skup between the lOCI run marlinal COlt and the capacIty cost. tbe
foUow"inC nomenclature i.s u..sed:

q - capacity of machine or equipment Joit (CAP)

8 - Investment or machine or equipment Wlit (['.'"V)

io - initial demand at :-0

d - an iDcrea.M in demand

6 - in(1+1)

1 - Interest rate

t) - pointA in time at which an additional aaclu.oe or equipment unit is added

CC - capacity eOl~

PVC - chance in present value or investment

PVD - cban(e in present value or deaand

\1C - marginal investment

LR\iC - long run marrinal investment



Filure 1 represent' the mon commoDly experleDced sltuatioD where the con..t'D~ new demand trllltr"
aD urlier De. LDu.tmect than a buelloe demaDd

(.paci~1 t

:-.In' Demand

Buelint49

3q

'29

q

4 {

to {

t, t2 ts time

FilW'e 1. Con.nant Added Demand



The capacity cod (CC) i.I de!.ced to be

CC _ Investment or machine or next equlpmeot un;~ • q

capacIty o( rnaCnloe or next equlpmellt UQ;t q

['.'V.--
CAP

From the eCOOOlJlJC tbeory tbe mar~:oal ~V~~:I:eo:. ~C)..s defined u:

(12)

For mathematic a1 convenlenc e d13cre te ~(;!DpoundiD&, (1 .. II. IS t ran.s(ormed iO to cantLo UOU!

compoundinl (I by lettinl'

(1 + ') - (, (1 3)

By t~kinl the Qatunl loe 00 botll sid~ of the equation (1.3), ODe IU' 6 - lll(l + I). Oue can 1.1••,...

find a cumber 6 such that (1 .. i) - (', sloce (1 .. I) > 0 aDd tberdo" ,I C&J1 be u.sed instead of (1 + .)

without lou of lenerality .1J.so. by the same reUOlllD,.

1 • (1 + I)-L _ ( ....
(1 + i)

This coOtinuous compou.ndinc will be utiliud tluoulhout the proots.

To prove tbe equivalence o( LR.'\fC ud CC, we usume tbat &Il increue in demand (~ is not fTuttr

than tbe remai.oinc cap.city or the machine or tbe Den equipment unit at teO (0 ~ j ~ q-lo). TheD,

the lint addition of a aew machine or equipmeDt unit -ill be m~de -bell,

lo + till • q

J..;:iE..'I - d

aDd

(1.5)

Similarly, a second edition will be m~de wheD,

to + tit, - 2q

t
2q-lo

2 - d

J.l.::l!.
t· -J d

aDd

, j - 1,2,

(1.6)

(1.7)



The coa.stant add~ demand ... 111 tr,uer 1 rHw Investment, j, ror elcb pertod I} (;-1 " X!

Therefore, the pr~tlt value o( inVestment I PVC) ,determJoed 1.3

"Ii'

CIIl• r: 4 c ~I ,rrom (l 4)
1-1

.3· from (1 7)

...r: c

, by (A.l 3) (1.8)

The prU4!Qt value o( demand is determined 1.3

em i
PVD - J i· c -« il • -• 6

Then, from the equations (18) and (19), the lODe run mar(inal investment (LRMC) is erprused u:

(1.9)

LR.\1C _ PVC • 6· tJ ell.
PYD cl 1 - c-';

(1.10)

~oW, u",ume that the iOJti&1 demaod (lo) lt 1-0 l' uniformly distributed over the interval 0::; lo ::; q

(See A..2) Then,



by (A22)

1 Fe
l!:..

4 dlo
? •

d 11.[e4 - I
6

1 - e

~

e' 1
~ q

1 - e 4

..:::!l. .!L
e 4 (c i -1 J

..:::!l.
1 - C 4

6 3
d-

68.-
d

3- q

,--q

LR:-'IC • 1. . l' LR.\.fC (to
q •

~
e 4

8--q (1.11)

L'lV.-
CAP

As can be seen from the equations (1.1) and (1 11). LR.\fC _ CC.



2. ~OD-COQft&ZltAdd.d O.ma.od

In F.gure 1. it is US\HDed ~hAt an added demand is corutant In relA~lon :0 the baseline de1nl:\d ihu

is. 'he sJope of new demand IS the same a.s that d the ba.sellne Ln ~hiS section. we 1110"" i de:r:lod
growth rate .~ ~ao be ,eea to FI~\1re '2 tbe 'lope d new deauad L! different (rom that of the oa.se lIoe

capacity

~ew added
Demand

(slope - 0)

Bueline
49 (slope - ")

39

29

q

(0

time

FilW'e 2. ~on·Con.stantAdded Demand (Con.stant Growtb Rate or .~dded Demand)

Let,

q. capacity or machine or equipment unit (CAP)

3 • I:'lVutment or machIne or equipment un..: ['."\ ~

t (1 • initial dem&Dd at t.O

" - slope of demAnd (bueline)

o - slope or new demand (with an increased demand)

I - interest rate

6. ("(l+i)

CC - capacity cost

PVC • chan~e in present value of investment

P\1) - change in pruent value or demand

LR~lC • long run marginal investment



...., befort, If w. ~um. tbat ~n Increue In demand at /-0 doe, not tXceed the rem~.nlr.~ : loac:tv or

t!'.e macbine or equipment unit we fi:ld that :l !eneral

t J - :J - *7,! t: • ~'q a :': j

;q - to

0-" ,J - l.2. (21)

Tbe cOQ.Staot «rowth rate o( added demand ",,:11 trluer & new investment at the rite o( ~ (or every

IJ (3 ~~, J3, 4~, for I;) To calculate the pVC we denote an aTithmetic gradient, :J, 10 terlIU

j
o( a uniform seTles, 6' (or the ca3e of perpetuity (See A J) Tben the pVC i, deteraLined a.5·

...
PVC - E , t· c~J,

} -I

CIlI
~-E 6

C~I by (A.3.10)
J-l

~
... -) [~l-- E c

6 i-I

8 6lo "" .=.:.d-- E c~

6 c~
I-I

~
.=s.!.

~ c~- c~

.::1!.
,by (A.1 3)

6
1- c ~

(22)

(2.3)

(2.4)

To calculate the P'v'D, an arithmeti-: gradient senes, 0-'1 , IS expressed tn terrru of a undorm series

0-"
~ Then. the PVD i.s determined 1.5:

5

P'v'D - foe (o-,,) t c .....
•

• JCIlI 0-' .c~ it
• 6

From the equations (2 ~) and (26).

(25)

(2.5)



LR.\iC _ .EY£
PYO " .

- Q-r'/

A.ssumin( to is uniformly wtributed over the intet"'f&1. 0 $ to $ 9,

46.-

LR.\1C • 1. . l' LR.\1C .to
q •

..::J.L
S6 e"'"- -_. -=----

..::d
1 - c"'"

.:::&L
c-

.:::&L
1 - t-

.:::&L
.1... 1-,-

9 .=sL
1- c-

f:'.l\f.-
CAP

(2.8)

From the equatIon (1.1) and (2.8). therefore, LR.\iC _ CC
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A. APPCElcUx

A.l

:>c 1
1,1) l! 101 < 1, thee L 0' -

.-0 1 - 0

:I:l

proof L o· - " .. 0
3

-1 - :> - Q>'

'-0

l! we multIply both 'Ide, by (1 - o)

CIO

(1-0) [0·.(1-0)(1 .. 0+0'''0' ....~
_(1+0.0'.

-
1 - (0' + 0' ... as ... ' ,,)

(.~.l.l)

(2) u 10'1<1,
CIO

then!: o' -.... 1 - 0

,..
proof: [0'. o· ... 0;·1 ... Oi~ ......

l! we multiply both side by (1 - oj.

CIO

'l-o! Lo'"".I-cr)(oi_ o ·-:_:)i+,_.-
•-0

-0
(.~.L2)

(3) In putlc\llcu. If k-l

a
1-0

(.-'-13)



For th.. aDd other p¢"'tT JUlU formula Jee eRe HandbooK of \Iuhematlcal SCIence, (19~J)

A.~

LH : be " random varable whIch :s unIformly dIstributed over the loterval (<<,b) [fwe de5ne ,eft:},

the expected value o( , (the mun or ,), E( 1). I.lI found te be

1 •E(,) - - J It:);z
b-. •

In pa.rticwar, U LR.\iC I.lI .. function of (0 WhlC h l' uniformly distributed over the interval (0, q).

LR.\iC - E (LR.\iC (to)). ~ . f,· LP..\fC (to) dto

For more discussions, oDe is referred to \iood. Graybill and Boes (1914).

(.\ Z 1)

(.\22)

There au sltuatioUl iDvolvioC periodic paymeor.. that IDcreuc or decrtLM by coQStal1t iDcremeota (rom

period to period. In this cue, the gro"'th incremeot, G per yur, is termed a rra<lieot. Sioee the

ineremeat is a constaDt. amoUQt, the prolt'essiou LS des<:n~d u arithmetic. Here we examine a method

o( tiudioS a uniform series U that is eqUoivaleot to a rradieDt senes G. The uniform senes U refers to

the paymeots o( equal amouDt (or uch period.

Let,

U - uniform series payments

G. arithmetic rradient iocreue

F. (uture Talue 01 lump sum pa.vment

I. interest faL. per eompoundin! period

". number oC compoundinc period!

It can be found that, for the uniform series t:



F. L'

or

(l -I- I)' - 1
',U!

G
F- 

I

F (1 - I,· - 1
-'"L'

For tbe u"itbmetie ~riu, It CAn be (ound thAt

( (1 ... ,). -1 :

l 1 - " J

-Q[0-~1

Collier and Ledbetter (1988) discusses tbe denV&tlon o( (A.3 1) and (..... 3.3) in detail.

In order to nnd tbe uniform ~ries t: in terms or G, 'Nt dlvide both sid~ or equation (A.3 .•) by G

By multiplyinc both sid~ o( (A.35) by ~,

(,~ J 2)

(A33)

(.... 34)

(A.3.5)

L.C'_.l[I.
G FIt:

t:_.l[I_t: ,,]
G I F

t!
But F C&C be found from (A3 2) u:

L'- ---.;:..--
F (1 -+- W -1

SubstitutUlI (A.3.7) into (A.3.B) yield,.

and (A-3.e)

\."-.3.7)

(A-J.8)

Then. ror the perpetual life, we let rt-OC



[ 1 "(,m - -.- I (1 .. I) 1 -I

'1- - t 1",

: I
.

.-ao - II -,

lim uSln! L'Hospital', r'Jle• + 1)"-11- "( 1

1
lIm .. 0- , since .- " (I 1)"-1 (A 39)

1 '

Therefore, for 1'1 - Xl, ~ -
t
- or
I

(.~ 3 10)

Collier acd Ledbetter (1988) sins a good explanation on these derivatiolU and some examples of ill \1M,
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PROJECT NO. 14561

SOUTHWESTERN BELL TELEPHONE §
COMPANY'S APPLICATION FOR §
APPROVAL OF PERSONALIZED RING §
PER LINE-RESIDENCEIBUSINESS, §
ET AL., PURSUANT TO P.U.c. §
SUBSTANTIVE RULE §23.91 §

PUBLIC UTILITY COMMISSION

OF TEXAS

GENERAL COUNSEL'S COMMENTS CONCERNING SOUTHWESTERN
BELL TELEPHONE COMPANY'S APPLICATION FOR APPROQLOF

PERSONALIZED RING PER LINE-RESIDENCE BUSINESS~"E,!:AL-
'" rr

c:
1"',"I

COMES NOW the General Counsel of the Public Utility Commisslon <Jt, Texas,

representing the public interest, and files its comments on the Southwestern BeU Te(~phone

Company (SWBT) LRIC Studies filed in Project No 14561

I.

General Counsel concurs with Commission Staff's (Staff) recommendation that SWBT be

directed to file amended BNF LRIC studies in the above-referenced project within 60 days

Staff's recommendation is attached to this memorandum for all purposes as if stated herein word

for word. As noted in Staffs recommendation, SWBT's LRIC Studies are not consistent with

P.u.c. Subs!. R. §23.91 in a number of instances as summarized at pages 94-95 for BNF LRIC

Studies and at page 101 for Service LRIC Studies

Concerning the issue of the appropriate cost of money (rate of return) to be used in

SWBT's cost studies, General Counsel would provide the following additional justification for

Staff's recommendation SWBT proposes to use a 12 06 percent rate as its cost of money in

these studies on the basis that this was the authorized rate of return in Docket No. 8585, SWBT's

most recent rate case. General Counsel disagrees with this characterization The 12.06 percent



figure was a part of the incentive regulation plan established in Docket No. 8585 It represented

the upper end of the band of earnings in which SWBT was not required to share its earnings with

its ratepayers. However, the 12.06 percent figure was not used in setting SWBT's rates in

Docket No. 8585

The reformatted findings and conclusions from Docket No. 8585 reflect the following

concerning the appropriate rate of return for SWBT'

137. The rate decreases provided in the Stipulation were the end
result ofnegotiation and not based on an explicit cost of capital.

138. An implicit rate of return of 10.86 percent can be calculated
by adjusting test year data for the effects of the Stipulation and the
requirements ofPURA and the PUC rules.

139. Another method of calculating an implicit rate of return
from test year information results in a return for SWBT of 11.20
percent after adjustments are made for the effects of the Stipulation
and the other adjustments required by PURA and PUC rules.

140. Both of the returns of SWBT, whether as calculated by
General Counselor by SWBT, fall into the overall cost of capital
range found reasonable.

Petition ofthe General Counsel to Inquire into the Reasonableness
of the Rates and Services of Southwestern Bell Telephone
Company, Docket No. 8585, 17 PUC BULL 1045, at 1775, (Jan.
10, 1991)

Based upon these findings it is clear that SWBT's "most recent commission approved rate

of return" (i.e., the rate of return implicit in the rates set by the Commission) was either 10.86

percent or 11.20 percent, not 12.06 percent as utilized by SWBT in these studies However,

General Counsel and Staff believe that such rates are not appropriate for use in the current cost

studies.
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P.v.C Subst. R §23.91 (g)(8), which allows the use of "the most recent commission

approved rate of return for the company, as that term is used in §23.21(c)(l) of this Title", only

provides that the use of such rate wiJl be presumed reasonable General Counsel believes that

there is a sufficient basis upon which to overcome the presumption in this proceeding and to

require the use of a forward-looking cost ofmoney factor.

First, as the Staff memo notes, SWBT has previously proposed and used a forward-

looking cost of money in other cost studies filed under §23.91. Second, the Commission's own

rules [§23.21(c)(I)] recognize that a rate of return "may be reasonable at one time and become

too high or too low by changes affecting opportunities for investment, the money market, and

business conditions generally" General Counsel asserts that the money markets and business

conditions generally have changed considerably from November 29, 1990, when Docket No. 8585

was decided by the Commission. The use of this five-year old rate of return cannot be considered

"forward-looking" and should not be used in the current cost studies. As evidence of these

changed conditions, General Counsel would point to the report produced in Project No 12562,

Staff Analysis of the Incentive Regulation Plan Established in Docket No. 8585: The First Three

Years. Table 7.2 of that report (copy attached) contains a comparison of SWBT's realized rates

of return for the first three years of the plan with the Staff estimate of a reasonable rate of return

for SWBT for the same period. Based upon an analysis of market conditions and SWBT's then

current capital structure, Staff determined that a reasonable rate of return for SWBT declined

from 10.93 percent during the test year (of 1989) to 10.01 percent in 1992 and 8.90 percent in

1993. As this comparison shows, SWBT's proposed 1206 percent rate is more than one and

one-third times the Staffcalculated reasonable rate of return for 1993. While Staff does not argue



for the use of the 8.90 percent rate, such comparison does help to demonstrate that the 12.06

percent rate is clearly out-of-date and unreasonable.

CONCLUSION

General Counsel respectfully urges the Administrative Law Judge to find that the

affected LRIC Studies are not in compliance with P u.c. Subst. R. §23.91 and direct

SWBT to file amended BNF LRIC studies and Service LRIC studies in this project within

60 days as stated in Staff's Recommendation.

Respectfully Submitted,

Bret J Slocum
Director - Legal Division

?±£/~l.££~'--==---
Patrick 1. ~1rnvan
Assistant Drrector - Legal Division
State Bar No. 19488600

Public Utility Commission ofTexas
7800 Shoal Creek Blvd., Suite 118W
Austi~ Texas 78757
(512) 458-0274
(512) 458-0273 Fax

PJSlle
Attachment
0: \pjs-pI\561 c:mts2
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CERTIFICATE OF SERVICE

I, Patrick I Sullivan, Assistant Director, certify that a copy of this document was served

on all parties of record in this proceeding on this 20th day ofDecember, 1995 by First Class, US

Mail, Postage Pre-paid.

fck1~~
Patrick I S livan
Assistant Di ector

-0-



Public Utility Commission of Texas

Memorandum

To

From

Date:

Subject:

Patrick Sullivan
Assistant Director, Legal DIvIsion

A. Nelson Parish f /Jf
Economic Analyst, Competitive Issues Division

December 20, 1995

Telephone Project No 14561

Southwestern Bell Telephone Company's Application for Approval of
Personalized Ring per Line· Residence!Business, Et A1, Pursuant to
PUC Subst. R. ~2391

Comments and Recommendations

----------------------------------
The following comments address the above-noted SwaT Cost Studies The BNF LRIC

studies are the fourth set filed by SWBT and reviewed by Staff. Some of the BNF studies

included in this project are the first BNFs filed by SwaT that require the use of the

COSTPROG and LPVST computer models However, one BNF LRIC study, that for

Personalized Ring per Line - Residence!Business, uses the Switching Cost Information

System reviewed by Staff in previously-filed SWBT BNF LRIC studies (See Ge'S

Comment on Project No 14091)

Staff takes special note of two major changes made by SWBT in the current LRIC

studies. The first change is that SWBT has reintroduced annual charge factors which were

deleted from earlier studies pursuant to Staff recommendation and the AUs order. The


